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-rs^/rt. wDMe#3e**7r-f-''«eas»KJ: 
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hi^zmm-t^m^^mm-r^xy-y-rt. 

LT WD Mfi^S-^-T^Xr ■/ 7°i: . 

±EWDMfi-^^fsn-rs5e7 r j^&mt . 

»^4E!Kfc£-£tJv'X-rA. 

JJBCflWffiRW2. ±fB«iSc<03ttI^<7>4-=5r< t t> 1 

(ifeSBJ-iSMS) 



ie»^t!tffli«fK0«[«4MSc»^$!lffll-rsilli&t. #8fc 
A. 

[000 1] 
[0002] 

* -> r v t« . sirc-a s i 9 Sims i o 

Gb/sSr's-Xi: Lfc«JWMH^« (WDM) ft&m 
*/t^*r 0 4 0 G b / s a±.cr>mmMiiM^Xy-M.tim 

[0003] 

[fiBjitfw&Liofc-r&mjg] gjMats^i oGb/ 

X**#flMC/h$V>. fi^if. 40Gb/sNRZ^f 
A(cfcft4 ifcK^iii M" 5 >-Xii 1 0 0 p s / n mOT 

^-Tti>— ST'ti : 5r<, 7ps/nm/km(01. 
S/xm^ti^^^^-h'^r-f^N' (SMF) £fflV"> 

[0 0 04] ate**'JTjW9r*l/CV^ 

izx *)m$mzmkt&0>x\ i^x^mmwsmi&t 
&t>. *m®m*\,zftWMwm.*mn\,zw®-th zt& 

XmtZilh. mUi. My7F7r^fA'(DSF) 
£Jfllf*Jt5 0 Okmc7)g318&^*3V^T 1 0 0'C^ffl^ 
-fb*^ 1 4 ^*^-ii^-fta(4 40Gb/sNRZ 
hlsjyxt imffl&>& 1 0 5 p s / 

[0005] 

x ■(esSKO^MftXn-r) x (fS^SBSi) 
= 0.03 (nm/X) x 1 00 CO X0. 07 (ps 

/nm 2 /km) X500 (km) 
=105ps/nm 
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[0006] iot, #&8Jl<7)gWti. WDMttly 
[0007] 

LXWDMm^££j&tZ>XTyTb. ±I£WDMfi 
IB3fe7 T-f AejISBKJ: 9{5i*£fl*:WDMfI-!^£S 

Ax yTk ±ie^m-r-5»xx y7°{±, ± 

[0 0 08] *»WOJB2^)fflnafc: < J:4k. 

k. *ffiSix^»JMMto6 t ^S<=fi:4J:ptiftft»»Ji 
*«W»S*i4^raE4Htt*MI»*JiflW-4^T- y Tk . % 

[0009] *»B8<OSS3<?5«®fc:i4 k . g&Sifcil 
*^4»3#<g#*«*4MW3« LT WD Mg-f* 

SKMMMKBi: . *taSiife*jt*lto&*/hS < J: 3 

[0010] **bh<0*4<o«HK:J:4 fc . H&SjfcK 
Sr^Pf &«&OftfI^£ifcft#«>J#a LT WD M«## 
Sr±^-f-SiHfiSSg«^*t, JJBWDM«#**fisi3i'r 
M7r^ k . ±Sl3t7 r 4 > <fiSHKfc: 

a. ±.m%{mmmm±. ±imm<^yem^^<b 
s»»««»i. «ajsn>tjft«4Mft**/]N5 <**«]: a 

[0011] 



[0012111 (iv-XxAcoJg 1 Sr^f /o 

•y?llT'£>£. ££Ttt» l^t^^^i^f-Atf 
m^ZtlX^h. ;«yXfAli, j*fiig^H2k, 

y r A > <B 6 k $r d z_ X H S . 
[0013] jIH1SS^^2{±, ^«A^3t«-^^ili^ 

4MB LT 3fc 7 r A > <fcim 6 £i* ffi f 4 ft^A h T 

1 0 k 5&*tf . I- TV/l o {±fra^7feit1i^ 1 

2 kimcoxM^i 4 1 Jewess 1 2ms 1 
4iafcJiHsxjiiinEo4M»iifli»i 6**»Asns. 
3t*x h r yri 0 a 2 mm<r)fsaccm& zti&zt 

£U3tTv t^t*?%4 >=7A vr yy t mmx-h 0 . 
aTcDWwmtmmx' h mmx-h & . 
[0014] gmsa^^S4 3t7 t a s*mm 6 
£ oe^s^fcate^JiMii-iaKry r^ri 8 k . 

ft7VT>71 8*»/5>aj*S*ife3Ke^5S«r**5f 
fl«2 0 k $r^rtf . U 7^7" 1 8{iffao^tiiIiS5 

2 2k f*g«0*ti®fl 2 4 k . %KNB« 2 2 

2 4 iac«^RKHftffll«« 2 6 . 3teti«SI 
1 2, 14, 2 22at^2 4<7)«-^k LT«. Mz.tfx.fr 
\z'^M.Y-yyrA^mmS (EDFA) tfM^btl 

[0015] m2iti^x^cr>m2mnmm?:7jk-tyo 

Ak^itLT. ft7TAJ<&)m6C0&WZ'J>-%<b h 
l mfflB^imW; 2 8 WtfUnWHzskW htix v ^ jfiT* 
Waft»t^*i.6 . 80B4»«i!B 2 8{±. 367 r A J<&m 

foe\ l zim.ztvzym ! %zmmt&it4 v^a >t>7 

3 o z-tsts. ka>7 4 >t>73 oim&oftmmns 
32k im?mmm& 34b^^. ytmm& 32m/ 
3 4 racttis£Xtt*rsw>$Mtt»«s 3 6 

[0016] 03{iv-XxA(7)^3ll5fi^^$:^-r7*o 
vfWX'hZ. ^^T'ti, WDM^cfitfE^v-XxA 
^'M^^iXTV^. ^£7)v-^.T-jUCt>t,%T{±. WDMC 
a^tSfeftt. lailc^^il'i.v-^xAk^fJtLTill 

[0 0 1 7] a8!4BB8iK2fc:*J^T(i. ^4j*«A 

1, -. A n co^m^5r-?-iX'e-iij±j^-r&^fi^8 (# 

1, #n) J&ifflV^fLTUS. 3ft£fS6S8 (#1 , 
-. #n) J*fc{fcfc3ilfc3fcffi-*li*£»» 
TU^IT) 3 8KJ:0JftlWHPJ^a$<t, -f-Ottfl«»^ 
*ifcWDMffl*3B4*jlf^hrv7 , l 01CJ: O^^ii 

T^7r-f>'N'eMK6icjMaj?n§„ ^xhryri 

OfefcwcJl. Hl^^ii^^xAklBiaiH^i 
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[0018] s g.my®m$kW.4 fcfcwtuu *7r^^% 

1 8(cJ: OiOTSftTTOWMftiMKM 2£ili. ftT 
fcf§4 0#JfA$*l-&. 

[0019] #8*iHl§§4 2 £jI-5*:WDM1§-^ti, 

^rtzwft,*.* ztii>v>?m*iri±zti?ixft&im2o 

(#1 , -. #n) 

[0020] a4{i>-^f-A<7)^4mfe^5r^-r7'n 
iOSa«»MBi. H3<^Ut«flBi:«- 

[0021] m3 J $>m4l l z5jkZti&i/X'rJ±<7)£o £W 

#ffcw*&^-r#i5t.xo--7 $■ k^jg-f &<£mtfh & . 

[0022115 *«SW"4 fc . <£aS*fcDffi93S*fcRir 
Jtfrft ( P s/nm) . Wmim^nfcg: ( n m ) X' 

ht. m^^zmvxM. mmi^&s^usmsL m 

0. 0 3nm/*C) IC*^ *fc*4MRWtt(a) 14 
n-7f4SMI;L2:U. £3SBB*9Bfl:Lfc*a« 

s^tmtt ( a > t± < c ) ^shm-*. zcom&. 

ttf&A t *klzft&x n-7 t, ^L-r^. . 

[0023] i-^t, jHfca&DWDMfciSVvttt. 

h. 

[0 0 24] (1) *JHMK*fc#fit*n-7*£8i 

o „ 

[0 0 2 5] (2) »ft4HR*£^r3W-*£fc**-CS 
4J£»*<0?T36»IHlMI»i: . ^m.Xd-yM^^i- 
hZb ifiTi h J&#i&0^#f&x a -7*f<12§ £ Sfcfc 

[0 0 26] (3) »ft*«**TiI3W-4if:3&*T , & 

[0027] (4) ftfta-uafcTOW-i-Lfctf-ca 

[0028] ^I3MMWlMt»<0»Sttfcfi!->T ( 1 ) ~ 



( 4 ) <0SItlW&$ft.& z b lz%?> o -eix^JfliT 
ff*uoa«ftfc::fevvcfc % ^*-**>EB»S&WS3 

[0029] mz.l£. ( 1 ) XJ4 ( 2 ) cO^lCJi, W 

/UcH LT*«4MR»**ajf 6 i t tfX-Ztti£. >?Wt 

[0030] jUQfOWc J: ^T(ifEi*SS^^iix 
n— 7»iSSfl:LfcV^'C. ( 3 ) <W%&\,Z\i. WDM 

v *)VX'<r>m&%&&.*ffifrt& z t &x-£h.i£. z<n 

[003 11 IC. (4) ffVSr&lZ&^Xl*. #i*Xu 
-7fi (XtiiroMK^) jMBtJarc&4*£te«. fiffil 

«\ *M±. *8fc^n-r«*<*ttTib*»^fc:tt. ft 
ffi2O^^-r^/bT'£0^*^M5:^ai-r^ i t #T'£ 

[ 0 0 3 2 ] m 6 1 IBfcJBJB*^ 

~7u>y?mxhh. iowewt:»4. 03«fc^§^T 

v^5ai«J^BB40ftf|ttt«li«***S*i.T v^i . 
[0033] ^a-Sc«««4 2 tt. 100 GTOMMtt 
M«H4 6 t . ««S4 6coaj^*^*^^7t^tttii-r 

5 0fc. 7 <)V950<?»iijl*mm-&%MW(&52 
t. imm&5 2(Dfcfttimi&ZKZ>tt®.*:--? (GV 
D^E— ^ ) 54 ^-^5 4c7)aj^tC^V»TlfffS 
4 6*«»'T6iR|«IEI»5 6i:^*tr. ^aX^-^5 4 
tt, ^*®S5 2<03l£ffi*t««fi-^fc:a3ft^« P I N 
-PD (7*h^^-K) 58t. PIN-PD58 
OaS73*^4 0GHzC0^*ttffii-SA^bV^7 -f 
/U^ (BPF) 60t. ^N'yhVtX7-f/P^6 0coaj^ 

tf. 

[0034]^^.tf, l^-v^;U^/i , )4 0Gb/sco 
WD Mfi-f-pfe^tti. f- r ^UraiS* 5 1 0 0 G H z X°fo 

s*^. i o o gh z iBH-raaiWffb&Mia'ffcSiife 1 

0 0 G^nS$HftJlMt»4 6 Srfflv^T&^IX^-¥-^ % @ 

-yzH-L&zttfX'Zh. 

[003 5] 07 3&*!H-r&fc. 10 0GPR64MS1MI 
5§4 60)fflb LTV I PA (Vi rtua 1 ly Im 
aged Phase Array) £ffllrVtofl!jfc&fi^ 
SilTV^i. ^WliBKti. 3Klr-*j«.U-^78fc3t7 
r-fA80t3'J^-f^y^yX8 2t-bSi/ijy 
K'J^H/yX84i:*7XS8 6t7*-^yy/I/ 
^X8 8t;5-90i: **«Ubfci«JitlHtLT«l 
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[00 36] 3t-f- d fj.l^-^7 8{i^-h78A, 7 
8BRV7 . tff-fc 7 8 AlCgfcj&£;rt 

^3t2:^-h7 8B*^ti5^t. ^-h7 8B(Ctt*&$ 
<X7t3t?:^-b7 8C*^tb*-rSJ:d^«trr^. flg 
tf- h 7 8 A&V 78C5 ^ft-mATJ&t/HiTJ 

[00 3 7] ^7X^8 6 C0\jjjgHcr)\MitO-tu$8 6 A, 
TS58 6 BS.t/tb^lfflfl£7)B8 6 C<0fi»M«i % «ilf. 

Wfiiioo%, o%ay r 9 8%ti5^§n.-c*3 0, 
■ks y y k y ^;n/yX8 4 ici h tr-A^x* ha* 

«tia®8 6Ctcfira^-|,J:a tcRse$*uO*4. ft, V 
I PA<0#JoW&Piffl£-?t->T«, M. Shirasaki eta 
1., "Dispersion Compensation Using The Virtually I 
maged Phased Array", APCC/OECC 99, pp. 1367-1 370 £ # 

[00 38] ft. @7c7)ffi«^V^T{i. 
^U>X8 8 i: 5 7-9 O<7)SOS0iS:Slgtcl,T*'7 
x«8 6i:<0iak»3E(lt*Sgft:$-friii:fe:J:-9T. 
S£ f&SSZth Z b ttX'i* h . 

[00 39] B36(CiSS*l4#ire:=.*5 4«0» 

f^iSEItwO^-Ci^Hfl-r 6 . ^eymmmt. Y. Akiyama 

et al., "Automatic Dispersion Equalization in 4 
0 Gbit/s Transmission by Seamless-switching betwe 
en Multiple Signal Wavelengths", ECOC'99, pp. 1-150 
-151 (cBH*$<l-C^4a«ttS*fc*^V^rv^4. EP 
*>, 4 OGb/siONRZ^ft-^S-. aJK* 1 "^ (-3 
5"C~+ 6 5°C) tf^eaJlrtfcyKS^iut 1 0 0 k mcr> 
DSF£J;yfS*UiSL 06fc^£*t&J;3 3:#ijrt: 
-^fcj: y^-^y v?"U£t> . 

[0 04 0] ia8^$il-i,ff^l|0^57*^Bfl^ 
fr%£oiz. ««4Mft»fc:t£-3'C4 0GHzj«^o5ftK 
aWSHtU ^JtOOtM^OGHzjfc^cD&JgA^O 

[004 1] H9(=^S*l.*|»tl«<0^7 7fc: 

fc. tfJtt&Kkii<Ziqate>4 OGHzJ^OSkgWftttf* 
»fc*t*. £&»*4HttftJttt. fiSSHiftfl&OSEfci:* 
MiftO. 0 3nm/ , CT-^'fkL. 4 0 G H z J&frCDSfeK 
^flS/hjiS fc -tftfciSM LTSfrft v ^ i fc jWBBS ft 

[0042] fflKoassterSTt, , Bb/s sawg#fc** 

T(i» ifcftfrfiO <7)k ICBH z JS4HME*«tte*fcJfr 
0» OTDM (TfeB^ffJ^S) ffi#fc*fLTii«/hfc$r 
£.Ii:**»]£>*tT^S (^^9-224056^) . 
[0043] m/m 6 fc . ft#i£&4 4 (i. 

WDMfif*J»*A llltl 03l5fim*ftA„«*S 
4«fc(C4Ht£'f >?-V-rt ( 100G/200G) 



64t. A 2n41 c0^1^S-aftA 4ntl O?t^Pta 
*A 4nt3 fc fc*tt*>f >"?-y-A (200 G/4 0 0 
G) 6 6k. t«A 2n tfyfc«-SS£»ftA4 B *a0»fcfi# 
m b fcS A 4 n fc <C#*t S -f y * - y -A ( 2 

0OG/4O0G) 68t, jS«A 4o+1 CO^«-f-gf^fl 
^^^KtfttSftx^/l^r^:?-^ 7 0 k . feftA 

V&X~r^>U1-7U7i)-7 4b. jfcftA 4n Oftfi-*5-8f£ 
ffi*^3l^#lc#tt&3fcxV/^:rWHf 7 6 b 
tf. 

[0 044] ft. H^SfufcWCWt, 7fc3ft&2 0 (# 

l, -, #n> com±4 4Z'$>&. m&zm-tz 

MZX iZttS-ZtlZ^tV? < •/ fXlZMih nti^S 

ft«2o (# n ) izim&nbimKhzbizmmzti 

[ o o 4 5 ] @ i on&fmmm&o^mimm** 
•f-fvvtmz'hh. m6\,z5fi2ix%>mmmz-\i. 

Tgfjty a 5 o **w d mmstftvyj?* < t l f-v * 

*ffit«^^T«l«ig» 5 6 3&fsr3WMBHifll»4 6 
BPl/C^S. dftfcttLT. 01 Ot^^it&JlSgJgJl 
Tt±, %ttmk4 4<7)%-l-*r*)V<DS!,J)t l zytX4 -yf-9 

2*»fr}\ Ci03tex-f 7f9 2t:iW<t{) 1^-v 
^54 *%*9-^MS:^iai L. *<0»ffi«fc:«->TIW« 

[ o o 4 6 ] 0 1 1 i*%m®mmm.<7)WL3mimB$:m 

t/D^Bt*5. 01O^$ix 
*SO»B!Bt:tJ^T#*e^)»a4Mft^-^ 'J y^ 

2 0 (#1. #n) 0>#*tefcivr»4>it4#are 

*) tC^V^T$IJffll0Sa5 636«rSB»IWMt»4 6 Z®1 

dzX&b. »RWMttl«»4 2rt^«i^^^ 5 4 (0« 

[ 0 0 4 7 ] 13 1 2«gilSg^B<om4HiS^JSSr^ 

•ryn /^ii-c"S>^. zzz't,*. msiz^zix&jtft®. 

&44<?>J >?-V-^6 4(,Z*{fc-?&j >?-V-;< 

9 4 *^MMft*Mt»4 2 rtfc^tt. "Sm+v *JUrtft 

m^ma 200 G-ar^^is^wss 96^il, 

2 0 0 GBraE»»*lMl» 9 8 i 
5(ctTV^. mm&9 6RXS9 SCO&lHiZtiZtiyt 
ftm$k4 4<7)<{>-?-V-^6 6mf6S\,zm&ZiX 

[0048] m®&9 &<r>#{hfr^=-??ttf%i]~7=7 

1 0 oizx vm&zti. ttiizm^r-ftft*:-* 54 
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8*fc»-^T*l»0K 5 6 **fflflS»9 6&IX9 8 
[0049] H6fcjSSil6SdtJB(IST{i, 10 0GH 

zm?»imfetfKM:&ji& 1 o o G»ra«HMiMt 

»4 6#fflV^itTV>S<Dt;:*fLT. Hl2tC^$iX.2. 

mmiru . 2ooghz f3vsx-mm&tfmmtt.z 

iX/L-2 0 0 G "T3e#tfcfflfiS& 9 6 JUX 9 8 £ ffl £ fc 

-f^-U-AMlcjUBMfcLT (400GHzSi. 
80 0GHzraH, •••) . £9%KBM<?>*$k*Mtfft 

[0050] ^ Bl0tzjfr1iti&XX<1 <y*-£J8i)& 

[005 11 01 3(i5HI85^0S5£tlffl»R&jK 

4 2S^itXn-7Mffi4 0 J*7'JTy71 8<0 
tt&3fttMB8 22t &gb&tt«IH 2 At 0)IBK~J¥A LT 

v^is-c»aft»t^4. ^•iJc^n-7'««fi4o^ai 

t - ^ y yflzM^X 1 0 0 G^^tJfl|fSS4 6# 
[0052]^. 01 Olc^SixSSIfl&JKgfcr&tt&i 

[oo53]0i A\±5tmMmmmn&6mmm*m 
if-ft®.xv-7mm&4 o *3tri» r^r 1 8 tat^Mft 

S4 4 fcOlSKHAL-OvB. ^n-7iff54 0 
U y^cgoW 1 0 0 G»TS&MWil«S4 6jWM»3 
Wfcfr 3 

[00 54] ft. 01 OK^SixSio&ftx-f -yf-£ 
0 1 4 £>2d&gffit3*J!i LT & AV \ 

[ o o 5 5 ] 01 sit^mrnmrnm^nnmsmmi:^ 
~?7u-v7mx'h&. zwmmma. 012^$^ 
zmm&mtttitLx. #*#&xa--r»r^<7)2oo 
Gp]^^ffln§§9 6 -rv98 ~ tfmmtix^&A 

Av-ymzmm-tzztizx^x . mif§9 6 "&tx 

[00 56] 3&t68l0 2fcJ:9ii@;*ix*: ; e-*# 
«. 1 0 4l,z£ V-ftmZtLXZtif'tLft^y 

Ka*X7^W1 0 6&IX1 0 8t,Z&&ZtL&. 



K^X7 ^^106 fcili&Lfcjfc&AiZtffcfl-si-iiSS 

1 ^-^fc LT#ii*-? 5 4 ( # 1 ) izmmz 
*U %>*>YrtX? ifof 1 0 8 2rjI3SL^jfcftA 

54 (#2) ctfti&sfts. m^FE-^ascrew* 

ifcfl#fi<?)*:-? D ^^mti:^^-^ 5 4 ( # 1 ) 
*»&ffl»Elft5 6 "fc«tt**U SS2O*:=.*3Kfc03ii 
•T-i.^^ftco^-^u^^ti^ti^-^5 4 (# 

2 ) *^fflffllIs]K5 6 " fctt&SftS. ftJPHSS 5 6 ' 

i±. tuttSfifc 2-p«oft«4MR<o*-^ y y^mm^zm 

[0057] J: 4 i:. Ii«£§9 6 -&V98 

" jWMws *tr*< ttf&xo-r 5- tuts £ t #t 

01 2K^£ix&#ifcxn-:7lgiI&4 0£ 

[ 0 0 5 8 ] 0 1 6fcUHiaBI^Xaft8ggf&gJB£?i% 
~$~fU'y?mX'foh. ZZXH. %WM^4 4cr)!&^X 

T<^*. *T3KMftlil«»4 2tt. Witf, B6fc5SS;h. 
4*TSg#tttiMt»4 2 ^)»^*><c» * 5 0 £ 

h*< z t iz x->x%h z t tfxz h > z<?mwm,z± 

[0059]^. 010 i,z^ixi,itxA v i-zm^ 
x, mt&i^2W&<r>tt^-?X'&®<r>^tt?m 

ti h mmmmizmm l x t> a ^. 

[ 0 0 6 0 ] 0 1 6X'li. #TOMMK*MS»teSMtt*: 

tr. ^Sft^2 0<7)A^T'5feX>f /f-SOOtiOBX 1 ) 

r$r^{ti-r^» 2o«OGVD^ 3 0 2X1X3 0 4 £|g 
(t, Zi\t>cr>&jjlz± 0$fl»IU8&3 0 6*M^fiWSf« 
§14 2 £SiWr & «t d fc: LT fc «k V^. 
[ 0 0 6 1 ] II 1 7U5»3iS^ia<^S9%t(m^^ 
■fy'u-v?mxh&. ytTVT>71 8frt>ftj]Ztltz 

*A 12 ~A 22 <Oftft-fm, ^A 23 ~A 33 cr)^^ 
fc. ^A 3 4-A 44 £7)^i^fc^gf$fLl.. 

^mi^tttmm&A 2 taoT*4Mft»4 4 

^KCJ6fC^T3«Mfta(Il»4 2<OA*XJiai 
*KBffieX{i^n6«4Mfexo-r*i«»4 0*Wo^ 

[0062] 3te$Hft»4 414. #3tfl^&ffl^^3tfi 
4-?^fv;WI/?t 112, 114, 
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1 1 1 8 **A/Ct$ 9 .. 4Ht&*l£:#fi^tt* 
it-e*UteS««2 0 (#1. -, #4 4)KMSft 

[0063] dcOHSfe^StC i ^> fc , **<0«Sfifc:«-3 

[oo64]ii 8te%m&mmm<vm i on^®5: 
7jk-t7n v7mx'h&. zcomsmma. meiz^ti 

(#1, #4 4) kOfiKPMD (ffifre— F# 

mnm&i2o <#i. -, #4 4)^ww« 

•C=&f-A-^;POPMD$rffl«-r^ifctcJ:-p-r. WDM 
S^<o^^*/l^»«MiB«*SS«Wt=fTd k*£P 

[0 0 6 5] 111 9(4PMDffl«g|l 20<DM&mffi& 

m^-fyu-y^mx'hh. pmdhissii 2oii. * 
ra**»t4«WM»H 122^. 122^ 

iftfJtfflB&SftSPMF (ISffiii7r^A') 124 
fc. PMF 1 2A<Ti\)ttfrh^-?%*mtf-hyti]-T 

7i26t, ttaj$hfc*-*ft*it«t-4#«il*»i 

2 8 fc , 3tii*gls 1 2 8tf«Kiti;&£«SHS#fc:38*-r* 
PIN-PD130fc. P I N-PD 1 3 OcDtfcflfl-f- 
^'jiiS-tS^N'^ ^ )V9 1 3 2 fc . 7^M13 
2^ffi*lOVNV-£&;±iT&^V--fe>'-»f 1 34fc. 
V— fe 1 3 4 i0til^{C*-O"^«^$tJfflISI 1 2 2 £$IJ 

l/-h*'4 0Gb/sT3i5OT. -ICl-mAy f^tX 

7 -f 1 3 209ii*'frja*8&<i2 0 GH z fciS5££ 

tix v ■> •?> „ 

[0066]^, PMDfflfSSOift^Ha^OftJD^ 
PMOfc-^VvriiWiPPl 1-5 1 595 9#t=IE«S*l 

[0 0 67] 122 oi,im4mz^zti%m.B*ffimm.2 

8 c5Sffl^r«i^sMi«s 3 6 «om i mmm^m-ty 

Q •/ ? mX'h l . £ OffifSS 3 6(1 WD Mft-^3K*>'jl 

s^y -xizmnztitz 1 o o G*n&#tttMts§ 1 

3 8 fc B^Xtt^nRO»ttxn-7lllfl|» 1 4 0 fc £ffi 

i.T v >s . mizM^ i-ti^tmmi^ */u%t: o 4 0 
g b s co^ft-f-s: f - -v */hbh 1 0 0 g h z -cies tr 

V>4WDKHS^**<33M-**^ TOE#KM«»1 3 
8 fc LTfcL 0Ui£ 1 0 0 G H z ISKTjSjAKrtt^iBt 

■T S i fc #T'# & . TiigEiMft*MI» 13 8 0#BtfHK« 

dfca*T'£S. 

[ 0 0 6 8 ] 02 1 (i^««s3 6c7)m2mimmz 
St7'D77iT'i>s. 02O(c*£ft&n 



from fc wu. y 4 - hVN* y ?w»* * 
tina,-tz>ft*y°7i4 2k. ^-fytb^foh^i-fr 

14 4 ^HiTj &JWR?*ftf!NBS 1 4 6 fc . 3te*fifiS 
1 4 6c03KJiS73fc*o'^jfe^tSt^^|ll'f-i»^i!t ; e-^ 
1 4 8 fc . ttai$*lfcift*4Mftt»^S 1 0 0 G^^- 
afcfii Mis 1 3 8 £3Hjffl)-r-g>8iiJP0S& 1 5 0 fc **f«llWfc: 
Rft6*iXi**. £<D*fj£(cJ:&fc. assi3 8t:ti 
t7-&#iStfii<f 4£ 7 -f - hvs*.y ? MWt h Z. fc mmiz 
%h<r>X\ -frUdiWy-fe-y VtfA^gX'hh. 

[ 0 0 6 9 ] 12 2 2 {i#8cffifi£2i 3 6 <0S5 3 9tt£BRR& 
^7n-y?0T'&£. ^.TT'ti. ?-**;HSH*GH 
z~2 0 OGHzlC-r-S^OW U-v\'l 5 2fc 

J: 0WDM«#3C**»f-ir*;KWt«#Si:ffiB[f-v 
*yW»HB-9»fc fc#f*. a**-* */i*»fcfl»Wi 2 

0 0 GTOE4Mft»flt» 1 5 4 (31 U «ftf-\>*/W03fc 

2 0 0 G °rS:#MX*f flt» 1 5 6 fcfcf J: 3 fc L 
TV>S. ^511 5 4SI/1 56C0iHMi^ >?-V- 
'•<l5 8l,z£*)nV : -&&.21x. Zcrfejg&btltiWDM 
fi*66 t m^a-T«flt» 1 4 0 tcttteSitS . 
Ssl 5 4S.I/1 5 6t*Jtt44Mft«fl»li^TAjlffl 

[0070] zntnmzji&t. m2o<,z5jkzti&mM 

S^HKDNI» 1 5 4 St/ 1 5 6 ^*^«H4«7)5i«*J^ 
\,z%h. 

[007 l]j^, 4>f-V-J**Mlz&&4tLX (4 
OOGHzraPS. 800GHzHPl. •■•) . J: 

[ o o 7 2 ] 02 3u«flMMt»3 6com4mmmmz 

^~t7a y7mX'$>&. ritli, 02 2fc^$^H 
S^JBk^JtLT. fflfltSl 54^156W-(-H 
/N'-y ^W»*^riBfc:-r4fc*k:. *ttxo-7H«» 1 
4 0Otti7]*^ ; e-^7e$:»tK-r-S>^r5 1 4 2k. 

* - * * f- -v */ko 5tft ^ ?r -r s ^r^t 7 

-f^l44fc, y 4)V9\4 4CDyt\til}*Wm-h3t 
mUfS 14 6k. 1 4 6 <^)3Kffi* 

4m£m&-th-}ffl.*:-f 14 8k. ^-ftt-^ 1 4 8 
CD&jjlzm^ 2 0 0 G ^^-SiflifS?! 15 4 Iklf 1 5 

6 £fwiirr&iiHJt»0S& isok £f«inw(cR»ro>* . 
[0073] z.^mmm.izx^ t . mas i 5 4&ix 

15 6 tfO^StffiflMO 7^-HA 7 ? MflMTOKftS; S 
[ 0 0 7 4 ] 02 4BH4«t^3ft£t»B'tt£&a2 

8©sae»jBit5rrro.y^0T*4. i^-cti. 02 

1 ^m^ni(=qk tx 04 tizmB^mms. 2 s 

[0075] im^M7.D-7H«S 1 4 0 
timiS*ti«B55 3 2 fc«BbiyilB»3 4<0Blfc:lfAa*i 
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TV** . 10 0 G*nfcfl**Mt« 1 3 8<±&f&&!Mf& 
ifcffiHSSSl 3 8tf>#tt*lflUb&*HI2 1 tciS£*t&0SiSJB 

[0076] zwmmmizz&t . imxn-ntm 

» 1 4 O&tPgSMHWMH* 1 3 8*IC J: &^£r 2M 
mtLLK#!!fc£tf££k#T'#£^T\ ftS/NJt^sS 

[0077H2 5itm4miz^tihmm^m^S2 

T V ^ BP*>. ^-771^-7° U^-9-7 0, 7 2, 7 4S 
t/7 6 \Z%tt?tm$sthlb-?lV1-7-\s9+r 16 0,1 
62. 1 6 4S.I/1 6 6t, ^f^^-i;-^'6 6&t/6 
8lZ-ttl?tlMfo-f&'1 >9 — V—J<l 6 8&tf 1 7 0 
k. 4V?-V-X(>4\iZft$ith4v5—V—><>\l 
2bWm^h1XX^h, 

[0 0 7 8] zftSMfUSS (#1. #4 4) j&WbiMj 

*<oe«»4>ii^:WDMfi^3iai 1 o o G«r^^mnm 

SI 7 4£jIoT3frtfXhTi'Tl Ot«l&S*Li. 3t 
^^7^710 OMKftiflSS 1 2 k ftRfttgHK 1 
4 tOfS^«H^X«±^O^fficXD-Tffi«lll 7 6 

[0079] lf-r^-;US^ , 9 4 0Gb/ ; s^3tft^Sr 
f-v^;MaR|l OOGHzT'IMM^ILTWDMI 

-imttwtmm&i 74 k lxu. i o 

0 G H z imTM&ft&&&mt2tlK:ttmm& ( « 

h-r&£k#-e#6. 

[ 0 0 8 0 ] 02 6(iiMftS«^B2O^2|liiiS0®5r 

^~y)~j<ie8i)^\^^ixfz : m.^^)v^>%m^ 

Ub 4 V9- V - A 1 7 0 *> h aj^j $ futflBW-v */U 
«3tfi#Sf k 2: * it -fix 2 0 0 G^#f5rtji«SS 1 7 8 
avi 8 0t3IL£&* >f y^-'J-Al 72 (02 5 
#88) KWJS-rft -f l> -A 1 8 2 teJ: LT 
WDMft-^$r#TV^. 

[0081R cOHJ^JSfc «t * k . «r£4Mttffiflt*8 1 
7 8&tf 1 8 0C?#* *a»^4#lg-9»73?--v*/Ha 
Pra*^ 2 it£ SSJS^.Wcit^T 2 fi£T* -5 <F> 

X\ T&MMmmH 1 7 8RX/ 1 8 0 <03?l$8te<9il« 

[0082] ^ >f J"*-y--"<£jg(c£»fl:LT« X 

x-hh. 

[ o o s 3 ] H2 7imimmmw.2com3mmmz 
7*0 -y ? iat'$> £ . £ omtmrnte . 0 2 5 ic^ § 



it&ll;&fe^<?Sk*fifcLT. 1 0 0 GTOWMMMtS 1 7 
4 #$Mfc* Q-^ffl«SS 17 6k bryri 
o cmmm^ 12k &g&&MB» 1 4 obkcs^ u - 

» 1 7 4 0#i!c«rast±xX7-A®Blifi&imc&aM;: 
r y 4r >/ h-r h Z b tfX'% h . 

[ 0 0 8 4 ] 11 2 8 imimmmm. 2^4 mmmmz 

7jk-t7u y7mXh2>. ZZX'li, J6£im8 (#1, 
- , #44) <?)-?-it^itfcn]^ScflHSS 174^SM 
LT#f-**;K^*e-f45t:4M»*Ml*ff d i o izLX 

#ittiMt»i 7 4 co^sjfffimati ^afflni^^ 
rij^-yh-rs^k^T'^-i*. 

[0085] 02 9Ii&1Itfrasa20£5£fieBffi£' 
5j<t7'U y?fflX'fo2>. jft^Ai~A n <05e<s#Sfk. 
*SA 12 ~A 24 CT)^fg-^SPk. ^A 25 -A 33 ^7tft# 
Sks ttJU34~A«»tf8l^M*i: ico 
5QI0B»TH\ 7^»3 8li, ;*3Mfi«l8 (#1, 
— . #11) \zWsfeKhyt'?tV<j-?\/ J 7*r\8 4b. 

mmm (#12, -, #22) izimzti?>ft~?fr 

*f-?V7*r\8Sb. 3BMfffi§8 (#23, -, #3 

3 ) £S^£ftS3fcv/HRrW^l 8 8k. 3t3*ft« 

8 (#3 4, -, #4 4) \,zmi&fr-h*rt)V1-7V7 
■^1 9 0k£"i-tf. 

[0 086] ^n-m^tfi^Btt. 4o^BT3MM»M 
«S1 74££ 0^Siffl«$it. ^tcjSEtT-eit^n 
O^X«^ra<04Mfcxn-rfiMI»l 7 6^MoT^V 

fcWD Mfi^feJi^X h T 1 0 fci »3 itMiSixfc 

[00871 ^3 K*ftO«fflKfl!-5-C 

mzntt&*m*$mt& zbizx-ox. &ss$ynmm 
» 1 7 4 fc5S»sn&«flmtt3&»»fas*i.* . -sr^it 

Mflt» 1 7 4 O^-iifflMivX-r A»ffllSi&^fc«Ji 
IC7U -fe «y h-fS £ k S . 
[ 0 0 8 8 ] M 3 0 fi#l;U£l24 fc^itS i/Ay-MZ 

fu-y^mxhh. &&#mm28frt3\,ixit. *m 
ttfmtim3 scoi&hiizm^ttmxi-f 1 9 4*%^ 
^sj^^e-^ u znm^zmn^xummn 1 

9 6*«r3MrtHi«» 3 6 fc*5***4HBtfli«**l«IW- 

*. ^m^mmm.4i,zis^xii. *F£ftw>nm& 

4 2i0aj^tS^V^T^t^^ 1 9 8#ifcS#ijt£* 
-^'J^iTL. *<»5ttf*tc3I^V»TW»lll»2 0 0*«r 
3Wmffl«S4 2 * ©Jf^S . 

[0089] zcoi o izmm^mmm.2 sRif^mt^m 
mw.4 izn kyc jsut t=4Mttifli»o 

$r«d£k*«r#-5. 

[0090] 03 llimtim[4t,Z7r;Ztl&~>X7-£.t l z 
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-f 4 *tf>?)7n -y ? mX'$> 4 . Clit'll SfPigJi§£« 

4 k*> tt 4 ©j»[mis§ 2 o o <7) a* \,z%r$ % . t§yg+«si 

B2 8co»I3E*HtttiMt»3 6 £&ft*#i»ieiR*£*lffl 

■$-4 «t a fc ut ^* . uwm® 2oo*> 

194 RVfummsz 1 9 6 tpmzfth . 
C0091] (#15 1 ) »*4****rr 

7k, Jb£WDMft^£*7r-fAfiS8Hfc:J:»)fis3£ 
-T4Xx-y7k. ±B*7r-fAgaH»fc:J:9giS3*i 

< &4 <t 3 Kjft«4HB*at/4Hftxn-r 
*jWSiJW§;ft.4 ^^iSt»ra«£lS«-f 4XT- 77t * 
*tt*ffi. ( 1 ) 

( f«a 2 > ±ia^ta-r 4 xf^ 7« . ±iB«ist<07fti 
issasm^rtzts # 4 ±ie*fi^co t* -y hp - h iznm 

•f 4^&S^^NV-5:e?ffl-r4XT- >y 7" k £*tftt 

[0092] (#is3) ±.UBm-rh^^y\imm 

[0 0 9 3] (#154) ±SiS^+^Stt5»t4± 
mm-tZXr yy-t . ^3*ifc«*4Mft**/h3 < 3:4 

J: a ^ttJWMMas-az/dMft^a-rajwwwsfL*^- 

[0 0 94] (#155) ±IBSl^+«ilSfct3{t4± 

K*sw»fcfi*<osJ«3r< k i> i otcrost- 

S7f77i:. #84*u-7£«fltr4#fiixu-7*i 

«§5^att-r4xx-y7-k zmzffittitt%&3sm?>ij 

[0 0 9 5] (#156) ±sZ£jfct&AT -y 7ti. _h 
^ttJ-T4Xx-yrk. *a{3ft)fc**#tt#/Jv3<$r* 

i a izte^w&tfMW2ti&^-M[m®.&zmm-t 

[0 0 9 6] (#157) »arft«*£**-6«Rtf»te 
ifcft#»J^S LT WD M{g-SBE££jft-r 4 * f- -y 
7k. JJEWDMfi-***3te7r^€S8»fc:J:'3£iS 
-f4Xxy7k. JJE3t7r>f^^eiiS»tcJ:"3eiSS*i. 



fcWDMfl^Srgft^.Xxy 7k ±I5S(1 

#fl^«&£it«-f4XT-y7k. #ifcxn-7£«<i 

-f 4#ifcX u-7«fllS£Jgffi-t 4 Xf y 7" k 
ft. (2) 

( #ia s ) iMsmtu-r sxt7 7ti ±ssMmi<vm 
^yta< k t i ^zwm^z%mth?.Tv7b . 

±l5«^ft#{Cfc#4±l57tft-f-(7)b--y M^-hfc**J6 
4 if aHkAftas*? - £ ttffi-T 4 ^.t- y 7 k 3r#tf# 
I57l5^<7)*ft. 

[00 9 7] (#169) ±iefiatSXf77l5Sf 
4>^B^a«f4X7 i -y7^Jrtf#l57l5K^*ft. 

[0098] ( #15 1 o ) iss.tm^wskmza^h 
±MStme>%mm>yj?%< 1 1 1 ^zmm-^m^-m 
zmm-t 4 xf77t, tfta}§*ifc«e#tt* t >h3 < & 

^53«Mft1f«»«:««-*-S;*7 l v 7k ^Mtcdi.^#l5 
9f5K^ft. 

[0099] (#15 1 1 ) ±MmM'PWmB:< l ztm& 

±3gam.<r>%swj?%< k 1 1 ^tzmafr&mum 
zmx-t 4 xt -y 7k . «m§ftfcs«$Mtt#/jN5 < & 

nxt77t. *SJcxn-7S-»«f h^mxu-zr 

mmmmmt&AT -y 7k ^s^(ii.^#i59i5«j« 

[0100] (#15 1 2 ) ±l6±^^4XT--y7(i, 
±imWL<r)i(M^rcr>>Mtc< k 1 -c»tcMai^-4^^-gt 
?:«ia}-r 4 7.x -y 7k. *ajS*ufc«*#lto&«/hS<$r 
4 J; a fc»JHHB^«01iPSn4iiraE4MftM«»*fi^ 
nxf77t. ^»^o-r*m«W-64Mft^n-7 
««f§£iSffi-r 4^-x -y 7k **tf#IE 7 l5KO*ft„ 

[0101] (#15 1 3 ) M^4»«^^-r4«St^ 
*«'**»«»tW^* LX WD M«#3teSr^B£-r4i*fi 
ffi^gBk. ±l5WDMm-^$rfSM-r4*7r^^'g 
±8B*7r>f>''CeilS»t:J: l 9eS$<utWDM 

«-t3if^gfi^-4Sfiss«^ak^ii^, ±iasftse 
&^st^^ai-r4*tj^-^ k . ^rae^MBHMisk . 

*ffiS*ufc»*#fb&*/h3 < 3:4 J: a (=JJE^I3MrtWiB 
**tr^-rA. (3) 

( #15 1 4 ) ±i5#Hfc*-:m . ±JE1MBc<W6«-9^) 
^< k t, lo*««fi^fc:Sai-r*saft»k» ±15* 
^,m#tfc(t4±l53tfl^-<7)f y h h K»j6-t&ffl 
SSc^^ttffi-r4>'N*^K^-X7 -f/U^k. ±l5iSj^C 
fc9t<r>J<V-*m&-th^— fe^kSr^trftlEl 3 
I5«JOv->!.xA„ 

[0 10 2] (#151 5) I«r4»fi«:*rr4*fttf> 
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jjesro*®*^^ fc «> iokrbs-ts 

(tttE 1 6 ) _hte#«rt JJBWSWtfte»9tf> 
[0 103] 

t0i ] 0 i {i^^^AcT)^ i mmmz^-tyn -y ? 

[03] HStt^-rAOSSSHSBKBS^^a-y^ 
0T&-5. 

[04] 04{i^XT-A^4HJfi^S?r^-ryc!-y^ 
0T2&&. 

[ 0 5 ] 0 5 jiiBJKaiffiasiiEKK i £ ikAAttoxfl: 
[ 0 6 ] 0 6 \&msmgm.<rm 1 iiw^stro 

•y?0T'&-2>„ 

[07] 07{iBTS^|»|flSS^fi!jR^|$-^-r0TS> 

[08] m8\tttw.*-?comvFwm*mw-tz>tzth<7) 

[09] H9«4MR^-^WlW^«01*8KHf 

[0i o ] 01 oi*9Ntmm^2iBim**rf- 
yo >/^0T-fcs. 

[01 1 ] 01 l(2S^£3aaff3£HM&*r*- 
7'o ■y^0T'$>S. 

[01 2] 01 2«5«Sig^JIS^»4SISt^SS$-^-r 
7'O«y^0TfcS. 

[01 3] 01 3 ttstsji/^gsos 5 mmmz^-t 
[014] 01 AM^w^mmmjnmem&mi^t 
[0i 5] 0i 5«s<tsg^a^7Hfit0Hss-^-r 



[01 6] 01 6ii.&immmme>&8mmmmzi*-t 
[01 7 ] 01 7it^rniommM<om9mmm^-r 

[01 8] 01 8«S«4S^^S<omi O0g|&«8g£^ 
[019] 01 9ttPMD*Mt»tf^OBB!B*^rn 

[02 o ] 02 oimB*mgm.izmm«sm%ftBtim 
^w, i subeb* st-r/n y ? mx-h * . 
[02 1 ] 02 nmm^mmizmm^im^^^m. 
nm&nm 2 mem ^^t/o y ? @t-£> h . 
[02 2 ] 02 2im&*m&mizmm*jm%-5mtwt. 
mmftcom 3 mmm Sr^-rro y 9 mx°$> h . 
[02 3 ] 02 sttii^+aeafcaffl^rtfiiSr^rasiMft 

[024] m2 4imm^mmscommmmt:^i-r\o 
••/rmx'hz. 

[02 5 ] 02 5im{mmmm.cr,mimmmm^yr:-r 
-fuyfmxhh. 

[02 6 ] 02 6i$&mmmms<owi2mtzBmz*-t 
fwvmx'hh. 

[02 7 ] 02 7im<mmmw.<7)m3mm&B*m? 
ruvtmxhh. 

[028] m2 8\mmmmmm.<r>^Amsmmim-t 
yu >y?mx-b&. 

[02 9 ] 02 9imms®mmw<?>&5mtmmz7F;-r 
yuv?mx-h&. 

[03 0 ] 03 0ti^^AtCt3(t?.^*a-^7 4 - 
[03 1 ] 03 Ki^XT-AtCiJtt -f- 

h, 

[03 2 ] 03 2it%mmmmm.cof&i lmtmmz^ 
-t~?U'y?mx'h&. 

[03 3103 3\s&m%ffi$im.<?>m\ 2mwm*m 

2 j*fiffiJii£B 

4 Sfts«g« 

6 3fc7r>fAfi38R 
8 jtj£.f8J§l 

10 y&ttxh7>rr 

16 6ffitXtt^3&04MH*MI» 

18 ytTVT>y° 

2 0 *Sff« 

2 6 «nS^fMMI8 

2 8 tt^4>i^K 
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